This paper estimates the causal relationship of supply of art on domestic tourist flows. To this aim we use aggregate bilateral data on tourist flows and various data on museums in the twenty Italian regions. To solve the potential endogeneity of the supply of museums we use three different empirical strategies: we use a fixed effect model controlling for bilateral macroarea dummies, we compute the degree of selection on unobservables relative to observables which would be necessary to drive the result to zero and, finally, we adopt a two-stage least squares approach that uses a measure of historical patronage, the number of noble families, as an instrument for the number of museums. For each empirical strategy there is strong evidence of a positive effect of the number of "net-museums" on bilateral tourist flows.
Introduction
An article from The Economist (2013b) shows that the number of museums around the world has risen from about 23,000 two decades ago to at least 55,000 now. In 2012, according to the American Alliance of Museums, American museums received 850 million visits, that is more than all the big-league sport events and the theme parks combined together. In England more than half of the adult population visited at least a museum or a gallery in 2012, while in Sweden the percentage is close to 67%. Museum-building is also flourishing in developing countries, where governments want to signal that their countries are culturally sophisticated and want their cities to catch up with the great cities of the world. The rise of a large middle class increases the demand for art consumption: China, for example, is investing large sums of money in culture and currently has almost 4,000 museums (thus doubling the number of museums that it had in 2000) (Economist, 2013a) 1 . In 2011 China opened 386 new museums -more than one per day.
To better understand the magnitude of this growth, just think that at the peak of America's recent museum boom (from the mid-1990s to late-2000s), the number of museums constructed a year was only 20-40 (Johnson and Florence, 2012) .
Despite such numbers, very little is known about why this is happening and how it is going to influence the economy. From a sociocultural perspectives the role of museums has deeply been changing over time. Besides being places of collection, preservation ad sharing of art works, nowadays they have an important role in constructing local identity, promoting intercultural dialogue, develop educational programmes and fostering participation. While all these factors have a strong value per se, they also, indirectly, affect the economy. The first thing that comes to mind when thinking about potential channels through which museums might affect the economy is tourism. Indeed, tourism represents the main industry and a sizeable portion of total GDP for many countries. According to the World Travel & Tourism Council (2016) , worldwide the direct contribution of tourism to total GDP is estimated to be around 3% employing about 108 million workers. Considering its direct, indirect and induced impacts, tourism accounts for 9.8% of global GDP and 1 in 11 jobs.
A significant portion of tourists is believed to travel to visit cultural attractions like museums, churches, etc. (Bedate et al., 2006 , Richards, 2001 ), but apart from simple correlations there is little evidence about the importance of culture in generating tourist flows (Blaug, 2001 , Bonet, 2003 . Moreover, the relationship between cultural supply and tourism might not be as simple as it might seem at first: localities compete to attract "culture-driven tourists" and to restrain their residents from going to other regions by increasing their supply of cultural goods. However, if domestic consumers learn about their true preferences through consumption (Levy-Garboua and Montmarquette, 2003) or become addicted to the arts (Becker and Murphy, 1988 , Throsby, 1994 , McCain, 1979 , Barros and Brito, 2005 , an increase in local supply may also stimulate the local demand for culture and induce residents to visit other places in search for more cultural goods.
In this paper we use bilateral data on tourist flows across Italian regions to uncover the relationship between tourism and museums. There are two reasons why Italian data are well suited for identifying and measuring the relationship between the supply of museums and tourist flows. First, due to its historical heritage Italy accumulated an impressive quantity of cultural supply, which is why it is called the "Bel Paese" (in English: "Beautiful Country"). 2 Indeed, Italy has the greatest number of UNESCO (United Nations Educational, Scientific and Cultural Organization) World Heritage sites in the world (see UNESCO World Heritage Centre web page). Still, as shown in Table 1 , there is considerable variation in the supply of museums (in all the measures that we use) across regions in Italy that can be exploited to estimate its impact on tourism. Second, the largest part of the Italian supply of museums has been accumulated when mass tourism did not even exist, thus reducing concerns about reverse causality. We also control for a large set of observables and unobservables (exploring only variations within macro-regions). We show that such historical supply depends on the historical distribution of noble families across the country, and that such distribution can be used to break the potential endogeneity between tourism flows and the supply of art (museums, etc) . The main finding is that regions with a larger supply of museums attract more tourists and retain more local cultural consumers from travelling to other regions in search for art.
The paper is organised as follows. In section 2 we discuss the literature review. In section 3 we present the empirical strategy. In particular, in the subsection 3.2 we discuss the OLS strategy, while, respectively, in the subsections 3.3, 3.4 and 3.5 we present the three different strategies we use to cope with the potential endogeneity: fixed effects, degree of selection on unobservables relative to observables that would explained away our result, and instrumental variable. In section 4 we discuss our results; in section 5 we perform some robustness checks;
conclusions are in section 6.
Literature Review
Most of the research that has investigated the relationship between art supply and tourist flows finds a positive association. Borowiecki and Castiglione (2014) There are three papers that use bilateral tourism flows for different years to study the relationship between tourism and cultural supply in Italy and therefore related to our study. The first one, Candela et al. (2014) , uses a panel data of Italian regions over the period 1998 -2009. Based on a spatial interaction model they highlight that distance can modify the association between tourism flows and cultural supply. Using a number of different measures for cultural supply, including public spending in cultural activities, the average number of visitors per museum, the number of tickets sold per inhabitant for theatrical and musical events and, finally, the number of UNESCO World Heritage Sites, they document a large degree of heterogeneity in the effects of cultural supply on tourism flows with respect to distance. In a similar vein Cafiso et al. (2016) , who again focus on Italian domestic tourism, this time over the period 2000-2012, show that the association between tourist flows and distance are heterogeneous depending on the business cycle, with tourists preferring to visit close destinations during years of recession.
The last paper that uses bilateral tourist flows, Etzo and Massidda (2012) , uses a rich number of variables to explain bilateral tourism flows. A dynamic panel model over the period [2004] [2005] [2006] [2007] which uses lagged values of the variables as instruments reveals that tourism responds to art 4 supply. Rather than relying on the validity of lagged variables as instruments in our paper we use a historical instrument, the number of noble families.
There are two papers that analyse the importance of UNESCO World Heritage Sites, certainly another important measure of cultural supply, in shaping tourism inflows, one focussing on China (Han et al. (2010) ) and focussing on Italy (Candela et al. (2013) ). Both find a positive association between UNESCO sites and tourism flows which is why, in one of our robustness checks, we control for the number of UNESCO World Heritage Sites.
Finally Cellini and Cuccia (2013) use a monthly time-series of museums attendance in the whole of Italy and tourist flows to estimate an error-correction model. They find that, in the short run museums attendance increases tourist flows, while in the long run the direction of the causality is the opposite.
While these papers generally find a positive relationship between tourist flows and art supply, most of them do not expressly tackle the issue of endogeneity, thus making it difficult to interpret the results in terms of causality. Solving for the potential endogeneity using macro-area fixed effects, the degree of selection on unobservables relative to observables which would be necessary to drive the result to zero and, finally, a novel empirical strategy that uses art patronage in the past centuries as an instrument for museums, is the main contribution of our paper.
Empirical analysis

Road Map
In this section we describe the data and the methodology we use to estimate the effect of museums on tourist flows. Our empirical analysis is based on a gravitational model estimated using ordinary least squares (OLS) for the 20 Italian regions. The dependent variable are the tourist flows from one region (the region of origin) to the other (the region of destination), while the variable of interest is the difference in the number of museums between the region of origin and that of destination. Given that Italy has 20 regions we have a 20 by 20 matrix, that is 400 observations. Since we are not interested in intra-regional tourism, we end up with 380 observations. As a first preliminary evidence we show raw data and simple correlations. The arrows in Figure A1 (in the online Appendix) represent outgoing per capita regional tourist 5 flows, and their thickness is proportional to the magnitude of such flows (normalised by the population in the region of destination 3 ). The shade of grey of each region is related to the number of per capita museums; darker regions have a larger number of museums. Looking at the figure shorter arrows tend to be thicker, indicating that distance plays an important role in the choice of the destination. Furthermore it seems that tourists prefer regions in the north and centre of Italy which display a higher density of museums (darker shades of grey). Figure 1 shows the raw correlation between the incoming tourist flows in the region of destination (log-per capita) and the difference in the availability of museums between the region of destination and that of origin controlling for the population (log-per capita). From this figure it seems that regions with more museums attract more tourists as there is clearly a positive correlation, with the slope equal to 0.29 and statistically significant. But in this figure we do not control for other variables, observable and unobservable, that could affect tourism and bias our results. To rule out the possibility that reverse causality or some omitted variables might bias our results we use three different empirical strategies: we control for bilateral macro-area dummies, we calculate the degree of selection on unobservables relative to observables which would be necessary to drive our result to zero and finally we adopt a two stage least squares (2SLS) approach using the number of noble families in Italy during the Renaissance as an instrument for the presence of museums.
OLS strategy
We use aggregate data on tourism inflows and outflows for the twenty Italian regions, complemented with other geographic data and with data on the supply of museums, in order to estimate a model of tourism demand 4 . In particular, we use a gravity model, a spatial model where the degree of interaction between two geographic areas (tourist flows in our case) varies directly with the size of population in the two areas and inversely with the square of the distance between them (Witt and Witt, 1995) . To isolate the effect of cultural goods on tourism 3 Without normalising the arrows would tend to be thicker whenever the size of the region of destination is larger. Since larger regions tend to have more museums this could generate a spurious correlation between the number of tourists and the number of museums. One obtains similar figures when dividing by the area of the regions of destination. There is no need to divide by the population of origin because each map focuses on only one region of origin.
4 Despite the universally recognised importance of culture as a source of attraction for tourism, data on cultural tourism are still very limited. Information on the relevance of cultural tourism is scattered and indirect, and often based on ad hoc surveys.
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we control for factors that might be correlated with both the supply of art and tourism, like income, geographical characteristics, etc. Lim (1997) compares all methods used in around 100 published empirical studies of international tourism demand and identifies the most widely used specifications. The dependent variable is generally classified as tourist arrivals and/or departures, tourist expenditures and/or receipts and length of stay, while the explanatory variables are usually income, transportation costs, relative prices, exchange rates and qualitative factors such as destination attractiveness and tourists' attributes (like gender, age, education level and occupation).
We test whether the sum of coefficients of the museums in the region of origin, β o , and in that of destination, β d , is equal to zero. In other words, we test whether it is the difference in the availability of museums between regions (M d -M o ) that really matters. An advantage of using differences as opposed to the two variables taken separately (M d and M o ) is that by construction differences will vary at the bilateral level. Since we cannot reject that the coefficients sum up to zero, we are going to use the difference in the number of museums in the region of destination and in the region of origin as our variable of interest (see footnote 16).
We use bilateral data on tourism flows and differences in the number of museums between regions in the year 2006 (as (Borowiecki and Castiglione, 2014 , Borowiecki, 2015 , Etzo and Massidda, 2012 . The reason is that for that year we manage to collect a large number of information. Since Italy has a rather static supply of museums almost the entire variation in the number of museums is across space rather than over time. Moreover, the instrument that we will use later in the 2SLS, based on the historical presence of art patronage (the number of noble families during Renaissance in Italy), is fixed over time as many historical instruments are 5 .
We use the following specification:
where o is the region of origin, d the region of destination. Dist od is the distance between the capital cities in the two regions. The price of tourism is generally based on travel cost and on relative prices, that is the difference in the price levels in the regions of origin and destination. We measure travel cost with the distance between the capital cities of the regions of origin and destination (Walsh, 1996) . To proxy for relative prices across regions we use the Consumer Price Index (CPI). In order to capture any residual difference in the attractiveness of regions within macro-areas we add landscape characteristics (possibility of trekking/hiking/skiing, sea tourism, presence of natural parks). To measure them we use the following variables: Mountains, that is the ratio between the mountain area and the total area of a region; Ski, that is a dummy equal to 1 if the region hosts ski resorts; Mountain x
Ski is the interaction between the variables Mountains and Ski ; Parks that is the ratio between the surface covered by parks and the total surface of a region; Coasts that is the ratio between the coastline length of a region and the total coastal length of Italy. Note that any additional attractiveness is captured by the number of foreign tourists in a region (per capita) 7 .
The data sources are reported in the online Appendix A1. Table 2 shows the descriptive statistics of the variables and outlines some characteristics of the Italian regions: most of the variables we consider in our analysis vary considerably; income is distributed unevenly, in particular, the South is relatively poor and the North is relatively rich, despite similar levels of education; Italy's dramatic population aging drives the dependency ratio up to almost 57%.
In our specification we cluster the standard errors at both the region of origin and destination level (two-way clustering). Cameron and Golotvina (2005) suggest that in cross-sectional regression models for region-pair data, such as gravity models, that allow for the presence of region-specific errors it is important to cluster the standard errors; if not, OLS standard errors are greatly underestimated. Our main focus is on the sign of the coefficient of cultural endow-
(the difference in the availability of museums in the region of destination and 6 Note that here each museum is treated symmetrically no matter the importance, but that later we will use different sources to check robustness.
7 In our study we focus on domestic tourism and control for the number of foreign ones. The reason is that for foreign tourism in our bilateral strategy we would not know the number of museums in the country of origin and also would not have a measure of the number of the corresponding noble families. Furthermore, using just domestic tourist flows does not rise concerns in terms of selection. Italy is an extraordinary country in terms of wealth of cultural heritage and, for this reason, could attract a special typology of international tourist with strong preferences for cultural attractions, thus generating a problem of selection. origin) in the gravity model shown in equation 1. Given the log-log specification, the coefficient of the variable representing the cultural endowment can be interpreted as an elasticity. In principle, we should expect a positive coefficient on (M d -M o ). A null coefficient would signal that art is not a motivation for tourism from o to d, while a positive and significant coefficient would mean that the cultural supply is effective in attracting tourists from other regions.
The Fixed Effects Estimator
In addition we can exploit the bilateral nature of the data, restricting the variation that is used to identify the coefficient on the difference in the supply of museums. In particular, we generate up to five macro-areas and combine them by origin and destination (for a total of up to 24 bilateral dummies 8 ). When adding such fixed effects we only exploit variation within a pair of origin and destination macro-areas. For example, within the Northeast to South group we use only variation across regions of origin that are located in the Northeast (Emilia-Romagna, Friuli-Venezia Giulia, Trentino-Alto Adige and Veneto) and regions of destinations that are located in the South (Abruzzo, Basilicata, Calabria, Campania, Molise and Puglia) 9 . The fixed effects would capture any fixed preference for a set of similar region of destination that is common across a set of similar regions of origin (e.g. preferences for climatic, geographic, or cultural differences between the set of regions). In order to capture any residual variation that might bias the coefficients on the supply of museums we control for several other variables that are likely to influence tourism flows as well as museums (for both, origin and destination regions): resident population, per capita income, as well as the Gini coefficient, education, and the demographic dependency ratio. 10 8 There are 5 2 = 25 combination available and we drop one dummy variable from the regressions. 9 To divide regions into broad geographic areas (North, South, Centre, etc.) we follow the Italian National Institute of Statistics -ISTAT classification) 10 The population of the region of origin represents the potential demand for tourism. The population of the region of destination is likely to influence its attractiveness as well, at least through visits to friends and relatives. The budget constraint of tourists depends on the level of income in the region of origin (thus we control for the per capita regional income) and possibly also on its distribution as measured by the regional Gini index. We also include two other socio-demographic variables of the region of origin in the model: the level of education, measured by the percentage of people with at least a middle school diploma, and the demographic dependency ratio, equal to the ratio between the population aged 65 or over and the population aged 20-64. The level of education is expected to be positively correlated with tourism, while the demographic dependency ratio has an a priori ambiguous effect on tourist flows (traveling for business being more likely for prime age individuals, while pilgrimages being more frequently associated with the elderly).
Degree of selection on unobservables relative to observables
Even though we control for many observables that are likely to be correlated with both the number of museums and tourist flows, our results might still be biased by unobservable factors that vary within macro-areas. To rule out the possibility that omitted variables might bias our results we compute the degree of selection on unobservables relative to observables (the so called "implied ratio") which would be necessary to drive the result to zero. This approach is based on the idea that the bias generated by the observed controls provides information on the bias that is generated by the unobserved ones (Altonji et al., 2005 , Oster, 2013 . In other words we investigate how the inclusion of additional regressors change the coefficient on our variable
. If the coefficient on the difference in the number of museums change substantially it would be possible that the inclusion of other regressors would significantly reduce the estimated effect. On the contrary, if the coefficient does not vary substantially we are more confident of the causal interpretation of the relationship. 11
Instrumental variable strategy
As an alternative to the degree of selection strategy we devise an instrument that is plausibly exogenous: the number of Italian noble families from a region as an instrument for museums.
There is a historical explanation for the reason why this is likely to be a valid instrument.
Between the XV and the XVIII century Renaissance characterised Europe and in particular, Italy, that was well known for its cultural achievements. Art was often financed by wealthy noble families and important representatives of the Church (high ranking officers such as the Pope, cardinals, and bishops) who used patronage of the arts to signal their status, power and, for religious commissions, piety (Nelson and Zeckhauser, 2008) , and not as a mean to attract tourism.
In a similar vein, Borowiecki (2015) linking data on the number of music composers in Italy during Renaissance with contemporary data on cultural activities at province level, finds evidence of path-dependance in the supply of arts, driven by historical factors. Provinces with a 11 These bounds are now often computed in empirical work. For example this approach has been used by Bellows and Miguel (2009) in their study on the impact of the Sierra Leone civil war on individuals who have been victimised in terms of their postwar socio-economic status, their political mobilization and engagement, by Nunn and Wantchekon (2011) in their paper on the impact of slave trade on mistrust in Africa and by Adhvaryu et al. (2014) in their paper on the effect of cocoa price shocks at birth on adult mental health outcomes.
high number of composers during Renaissance are also characterised by a lower supply of other forms of entertainment (like, for example, sport events). Wealth inequality was an important driver of the Renaissance. Artistic developments depended on the patronage of an elite of very wealthy people who wanted to distinguish themselves from those of lesser status and they needed to demonstrate "magnificence" (Hollingsworth, 1994) : to be rich meant to be a patron of the arts (Pullan, 1973, Gerulaitis and Goldthwaite, 1995) .
Many of the most important and visited Italian museums were built before the start of mass tourism. Only the rise of the bourgeoisie in the XIX century caused the move from patronage to a publicly supported system of the arts, a system where investments could depend on tourism flows. In particular, tourism began in the XVIII and XIX centuries, when European aristocrats and rich bourgeois started to travel to Mediterranean countries for the so called "Grand Tour" (Towner and Wall, 1991) . This elite form of tourism was replaced by mass tourism in Western Europe only after World War II (Costa, 1989) . Hence cultural goods dating back more than 70 years from now were not created as a response to (high or low) tourist flows; they were just a way to celebrate power ad magnificence of the patrons.
Some famous examples are the "Vatican Museums" in Rome, the "Galleria degli Uffizi" (Uffizi Gallery) in Florence, the "Palazzo Ducale" (Doge's Palace) in Venice, the "Reggia di The data we collected include records on high ranking officers of the Church, which most times were second-born sons of noble families. Amidst the 28 Popes who were heading the Church between the beginning of the XV and the end of the XVII century, 24 belonged to noble families (restricting our attention to the 24 Italian Popes, 21 were of noble origins).
Despite the fact that many of these buildings became museums before the advent of mass tourism the origin of nobel families might proxy for additional amenities, like wealth, income, landscape, etc. For this reason it is important to control for these amenities, meaning that the IV is only conditionally independent. Another objection could be that noblemen are a subset of tourists thus violating the exclusion restriction. But the number of noble families is extremely small compared to the size of tourist flows, and the region of origin of the noble families is in most cases different from the region where they reside today. Table 4 shows the number of noble families in each Italian region. There is substantial variability across regions and most of the museums are located in the Central and Northern part of the country. In Figure 2 we plot the difference in the presence of noble families in the region of destination and in the region of origin (over population) and the difference in the presence of museums in the region of destination and in the region of origin (over population) at the regional level. The correlation between noble families (per capita) and museums (per capita) is strongly positive (the β coefficient is around 18% and it is significant). Below we show that the correlation survives even in the 2SLS setup, after controlling for other regressors, including the amenities. Table 5 shows the coefficients of the gravity model estimated by OLS (table A1 in the online Appendix shows the results of the OLS with all the regressors we use in our specification).
Results
We use both robust standard errors (in the left parenthesis) and clustered standard errors at the region of origin and destination (in the right parenthesis). In the first column we do not 13 control for bilateral macro-area dummies, while in the second column we control for 3 bilateral macro-area dummies 12 , in the third for 8 bilateral macro-area dummies 13 and in the fourth for 24 bilateral macro-area dummies. 14 When adding a larger number of bilateral macro-area dummies we are restricting the available variation in the data, controlling for an increasing set of unobserved fixed preferences across macro-regions that might bias our coefficient on the log difference in museums (per capita).
Not controlling for area dummies the elasticity of the difference in the number of museums in the region of destination and in that of origin is statistically significant and is equal to 0.383.
When we add bilateral macro-region dummies we get larger elasticities, and the elasticities get larger as we increase the number of macro-regions (1.469 controlling for 3 bilateral macroarea dummies; it increases to 1.473 controlling for 8 bilateral macro-area dummies and to 1.829 controlling for 24 bilateral macro-area dummies) 15 . This suggests that restricting the variability tends to reduce a bias that is driving the coefficients towards 0. This is consistent with local governments with disappointingly low numbers of visitors opening up a larger number of museums, or, simply, with attractive regions having no interest in managing public museums.
Controlling for bilateral macro-area fixed effects the coefficient on the museums variable increases dramatically meaning that there are some important unobserved preferences that affect bilateral tourism within bilateral macro-regions (e.g. over the last 50 years Italy has experienced large-scale migration flows from the South which is poorer and has fewer museums to the North of the country which is richer and has more museums. Most of these internal migrants have 12 We generated two area dummies: North that includes the region of Liguria, Lombardia, Piemonte, Valle d'Aosta, Emilia-Romagna, Friuli-Venezia Giulia, Trentino-Alto Adige, Veneto, Lazio, Marche, Toscana, and Umbria and South that includes the region of Abruzzo, Basilicata, Calabria, Campania, Molise, Puglia, Sardegna and Sicilia.
13 We generated three area dummies: North that includes the region of Liguria, Lombardia, Piemonte, Valle d'Aosta, Emilia-Romagna, Friuli-Venezia Giulia, Trentino-Alto Adige and Veneto, Center that includes the region of Lazio, Marche, Toscana, and Umbria and South that includes the region of Abruzzo, Basilicata, Calabria, Campania, Molise, Puglia, Sardegna and Sicilia.
14 We generated five area dummies: Northwestern that includes the region of Liguria, Lombardia, Piemonte, Valle d'Aosta, Northeastern that includes the region of Emilia-Romagna, Friuli-Venezia Giulia, Trentino-Alto Adige and Veneto, Central that includes the region of Lazio, Marche, Toscana, and Umbria, South that include the region of Abruzzo, Basilicata, Calabria, Campania, Molise and Puglia, Islands that include the region of Sardegna and Sicilia. There are 5 2 = 25 combination available and we drop one dummy variable from the regressions. 15 We also run the regressions using a Poisson estimator, as suggested by Silva and Tenreyro (2006) : under heteroscedasticity, the parameters of log-linearised models estimated by OLS might lead to biased estimates of the true elasticities. The estimated effect of the difference in the number of museums is positive and significant at 1% level (the coefficient on M d -Mo is equal to around 0.29 without bilateral fixed effects and increases up to 0.89 with bilateral fixed effects).
maintained strong links with their region of origins where they still have relatives. Part of the flows we observe might be driven by these migrants, and more generally by individuals that are attracted to the south despite the smaller number of museums. The bilateral macro-region effects would be able to capture the phenomena, reducing the bias of the estimates. We cannot observe this kind of tourism but it is likely to be quite large) 16 .
In the last 2 row of table 5 we compute the implied ratios and the selection on the unobservables that would be needed to drive our results to zero. In all the specifications we find ratios far below 1 meaning that, in fact, the coefficients are even larger. Without bilateral macro-area dummies the selection on unobservables would have to be almost 8 times as strong as selection on the observables to produce a treatment effect of zero and should go in the opposite direction because its sign is negative. When we use bilateral macro-area dummies we find that the selection on the unobservables would have to be between 2.58 and 4.05 to explain away the full estimated effect and should go in the opposite direction because its sign is negative. Using the heuristic cutoff equal to 1 suggested by Altonji et al. (2005) and Oster (2013) for the ratio between selection on observables and selection on the unobservables (meaning that the selection of the observable is identical to the one on the unobservables), the coefficient on the variable of interest would actually be even larger (43% without bilateral macro-area dummies and 200-228% with bilateral macro-area dummies) 17 . These results imply that it is highly unlikely that our estimates can be fully attributed to unobserved heterogeneity.
Let us discuss the size of the effects that we estimate. If we take a region with 200 museums, which is close to the average number (238 museums) and we open additional 20 museums, the expected number of incoming tourists would increase by about 3.383% (10% × 0.383) when using our most conservative OLS estimates. Assuming a close-to-average annual flow of 100,000 visitors from each of the other 19 regions, this amounts to 64,277 more visits inside the region.
These results represent a lower bound of the role of museums in attracting tourists because they 16 Our preferred specification is the one that uses the largest number of bilateral area dummies. The specification in first differences between destination and origin that we use relies on the assumption that adding a museum in the region of destination has the same effect as reducing the number of the museum in the region of origin. For this reason we also regressed tourist flows on the number of museums in destination and in origin separately and then test the assumption that the coefficients sum up to zero or, in another words, are symmetric. We find that the two coefficients taken separately are not significantly different from zero (the p-value is equal to 0.21 with robust standard errors and to 0.13 with clustered standard errors).
17 One reason to favor this cutoff is that researchers typically focus their data collection efforts (or their choice of regression controls) on the controls they believe ex ante are the most important (Angrist and Pischke, 2010) .
do not include the number of foreign tourists. According to Borowiecki and Castiglione (2014) domestic tourists mainly attend theatrical performances, while foreign ones are more likely to visit museums and attend concerts. This is an important element to take into account when it comes to policy implications.
We now turn to the IV estimates. The results from the first stage, the reduced form and the IV (2SLS) regression are shown in Table 6 . The coefficient on the number of noble families is positive and significant, equal to 0.318. Since none of the regressors in the first stage vary at the bilateral level the reported coefficients are all symmetric. We use both robust and two-way cluster-robust standard errors by region of origin and region of destination. The first stage F-statistic of the excluded instrument is equal to 943.33 using robust standard errors and to 144.11 using two-way cluster-robust standard errors, that is well above the rule of thumb of 10 indicated in the literature on weak instruments (Bound et al., 1995, Stock and Yogo, 2002) .
Column 2 shows the estimates for the reduced form. The coefficient on the number of noble families is positive and significant when we use robust standard errors (it is almost significant, at 14%, when we cluster the standard errors) and equal to 0.073. The last column in Table   6 reports the results of the IV (2SLS). The coefficient M d -M o is equal to 0.229 an its is close to that of the OLS estimation without bilateral area dummies. These results confirm that museums help attracting tourists from other regions and retaining the local residents to go to other regions to consume art 18 .
When we introduce bilateral area fixed effects in the 2SLS regression the first stage F-statistic is far below the rule of thumb of 10 (2.47 with 2 bilateral area dummies, 2.80 with 8 bilateral area dummies and 4.51 with 24 bilateral area dummies) indicating that the instrument is too weak. The regression of the number of noble families on just the bilateral area fixed effects has a R-squared that is around 0.5 meaning that fixed-effects explain most of the variation. For this reason we cannot use bilateral area fixed effects in the IV specification.
Robustness checks
We perform different robustness checks to make sure that our results do not depend on the particular specification we used. Like we did in the main regressions we use both robust standard errors and two-way cluster-robust standard errors by region of origin and region of destination.
We use four different specifications (see tables A2 and A3 in the online Appendix): the first one (column 1) without bilateral macro-area dummies and the other three with, respectively, 3, 8 and 24 bilateral macro-area dummies (column 2-4). Table 7 shows the main results of tables A2 and A3 based on the specification with 24 bilateral macro-area dummies. Since the OLS estimates appear to be a conservative estimate of the effect of museums on tourist flows, the robustness checks are based on the OLS specifications.
Let's start discussing the results of Table A2 (its short version is panel A in Table 7 ). To be sure that our results are not biased by the different dimension of the regions we estimate a weighted regression, weighting for population in the region of origin. Again, the coefficient on We also adopt a specification that includes the fraction of international flight passengers in the region of origin and destination as a proxy for efficient transports: the coefficient on
is still positive and significant (its elasticities is between 0.733 with 8 bilateral macroarea dummies and 2.623 with 24 bilateral macro-area dummies). We consider the number of international passengers because the number of Italian passengers would clearly be endogenous.
Finally we use a specification with the number of museums (per capita) in the region of origin and in that of destination taken separately. Our results show that tourists tend to travel from regions with a significantly lower number of museums to those with a significantly larger number of museums. This is in line with our main results.
In Table A3 (its shorter version is panel B in Table 7 ) we cope with the potential measurement error using two different measures of museums and we also take into account the fact that museums are not the only typology of cultural goods considering other two additional important cultural goods: theater performances and concerts.
First, we take into account as an alternative measure of the number of museums provided by the web site "museionline.it", a partnership between Microsoft and Adnkronos Culture, a news agency which collects and constantly updates information on over 3,000 museums in Italy. Finally, we perform a robustness check using a composite index (the cultural index ), that is an aggregated measure of three different cultural goods: museums, theater performances and concerts. The index is constructed with a factor analysis and represents a weighted average of the three cultural measures, where the weights are based on the correlation structure of these variables. The difference in the supply of art between the region of destination and that of origin measured by the cultural index has a positive and significant effect on tourist flows and its elasticity is between 0.260 (without bilateral macro-area dummies) and 0.371 (with 24 bilateral macro-area dummies). We also show the estimates with the three cultural goods taken separately. The difference in the supply of theatrical performances between the region of destination and that of origin increases tourist flows by an elasticities that is between 0.235 (without bilateral macro-area dummies) and 1.152 (with 24 bilateral macro-area dummies). The difference in the supply of concerts in the region of destination and that of origin has a positive and significant effect on tourist flows (the elasticities is between 0.392 and 0.564).
Conclusions
This paper identifies a causal relationship between the number of museums and tourist flows. (2013c)) to increase the number of museums, in an effort to attract more and more tourists.
In our analysis we focus on a country which is characterised by a large supply of museums but with important differences across regions. Another advantage of Italy is that nobility has been abolished after World War II adding credibility to the exclusion restriction of our instrument, the number of noble families residing in a region. As is often the case, improvements in the internal validity of an estimation come at the expense of the external validity of them. To judge the external validity of our findings we have to consider the peculiarities of the country we have analysed and call for extending our methodology to other countries.
Italy has an internationally renowned cultural heritage and represents a clear outlier in terms of wealth of cultural supply. A a consequence Italians may have developed a preference for cultural tourism, generating estimates that are larger than for a random citizen in a random country. For this reason it is important to replicate our study in other countries that experience art patronage. Since art patronage tended to arise wherever a royal or imperial system dominated a society, our instrument could be appropriate for those countries that were ruled by an aristocracy before the XIX century: among others France, Germany, United Kingdom, Spain, the Netherlands, Denmark, Sweden, Belgium and Austria.
Another limitation of the study is that the cultural supply coming from museums has been approximated by their sheer number. Better data on the characteristics of museums, including their detailed exhibitions, special events, the price of the admission ticket, the marketing (including the online one) as well as their capacity and visibility, would allow for a more detailed analysis of how museums shape tourism. An avenue of future research is to understand how digital technologies are changing the demand for and the consumption of museums 19 . The 
Supplementary material
Supplementary material (the Appendix) is available online at the OUP website. Number of museums using different sources: the Italian Statistic Bureau (ISTAT), the websites "http://www.museionline.it" (a partnership between Microsoft and Adnkronos Culture, a news agency which collects and constantly updates information on museums in Italy) and "http://www.tripadvisor.it" (as a measure of the perceived quality of the museums). Regional income (in Euro) is divided by 1,000,000,000; population by 1,000 and Foreign Tourists by 1000. Regression results for the log of region-to-region tourist flows (divided by the population in the region of origin) Log Tourist flows od (per capita) on the log difference in the number of museums in the region of destination and origin (per capita) M d -Mo with all the regressors we use in our specification. For the complete list of the controls we use in our specification see Table A1 . Column 1 shows results not controlling for bilateral area dummies. Column 2 controls for 3 bilateral area dummies (north-north, north-south and south-north). Column 3 controls for 8 bilateral area dummies (north-north, north-south, north-center, center-north, center-center, center-south, south-north, south-center) . Column 4 controls for 24 bilateral area dummies (northwest-northwest, northwest-northeast, northwest-center, northwest-south, northwest-islands, northeast-northwest, northeast-northeast, northeast-center, northeast-south, northeast-islands, center-northwest, center-northeast, center-center, center-south, center-islands, south-northwest, south-northeast, south-center, south-islands) . In the last two rows we show the implied ratios and the selection on the unobservables that would be needed to drive our results to zero and the value of the coefficient if selection of the observable was identical to the one on the unobservables. The standard errors are shown in parenthesis. The left parenthesis shows robust standard errors, while the right shows two-way clustered standard errors using region of origin and destination as groups. Table A1 . We perform a Hausman test, where the null hypothesis is that OLS estimates are identical to the IV ones, and we do not find evidence of endogeneity. Standard errors are in parentheses. The left parenthesis shows robust standard errors, while the right shows two-way clustered standard errors using region of origin and destination as groups. The variable of interest is LogM useums d (pc) − LogM useumso(pc). In panel A we show the robustness checks weighting for the population in the region of origin, controlling for the regional land area (both in the region of origin and in that of destination), for the number of UNESCO World Heritage Sites (both in the region of origin and in that of destination), not using per capita values (both in the dependent variable and in the regressors), controlling for the number of international flight passengers (both in the region of origin and in that of destination) and, finally, using the number of museums in the region of origin and destination taken separately. In panel B we show the robustness checks using different measures of museums. We also generate a composite index (the cultural index ), that is an aggregated measure of three different cultural goods (museums, theatrical performances, concerts). Finally we show the estimates using all the different goods that enter the cultural index. We show all the results controlling for 24 bilateral area dummies (Northeast, Northwest, Center, South, Islands) . For the complete list of the controls we use in our specification see Table A1 . The number of observations is 380. The only exception is when we control for international flight passengers (240 observations) because four regions do not have airports (Basilicata, Molise, Trentino Alto Adige and Valle d' Aosta) and are excluded given the log specification. The standard errors are shown in parenthesis. The left parenthesis shows robust standard errors, while the right shows two-way clustered standard errors using region of origin and destination as groups.
Online Appendix
The role of museums in bilateral tourist flows: evidence from Italy.
By Nadia Campaniello and Matteo Richiardi A1 Data and descriptive statistics Regression results with all the regressors that we use in our specification. Column 1 shows results not controlling for bilateral area dummies. Column 2 controls for 3 bilateral area dummies (north, south). Column 3 controls for 8 bilateral area dummies (north, center and south). Column 4 controls for 24 bilateral area dummies (Northeast, Northwest, Center, South, Islands). The standard errors are shown in parenthesis. The left parenthesis shows robust standard errors, while the right shows two-way clustered standard errors using region of origin and destination as groups. OLS estimates. Robustness checks weighting for the population in the region of origin, controlling for the regional land area (both in the region of origin and in that of destination), for the number of UNESCO World Heritage Sites (both in the region of origin and in that of destination), not using per capita values (both in the dependent variable and in the regressors), controlling for the number of international flight passengers (both in the region of origin and in that of destination) and, finally, using the number of museums in the region of origin and destination taken separately. For the complete list of the controls we use in our specification see Table A1 . The number of observations when we control for international flight passengers is lower than 380 because four regions do not have airports (Basilicata, Molise, Trentino Alto Adige and Valle d' Aosta) and are excluded given the log specification. Column 1 shows results not controlling for bilateral area dummies. Column 2 controls for 3 bilateral area dummies (north, south). Column 3 controls for 8 bilateral area dummies (north, center and south). Column 4 controls for 24 bilateral area dummies (Northeast, Northwest, Center, South, Islands). The standard errors are shown in parenthesis. The left parenthesis shows robust standard errors, while the right shows two-way clustered standard errors using region of origin and destination as groups. OLS estimates. Robustness checks using different measures of museums: another measure of the number of museums taken from the website "http://www.museionline.it" and a measure of the quantity and quality of museums (the ranking of cultural attractions in the website "http://www.tripadvisor.it"). Finally we generate a composite index (the cultural index ), that is an aggregated measure of three different cultural goods (museums, theatrical performances, concerts). We also show the estimates using all the different goods that enter the cultural index. For the complete list of the controls we use in our specification see Table A1 . Column 1 shows results not controlling for bilateral area dummies. Column 2 controls for 3 bilateral area dummies (north, south). Column 3 controls for 8 bilateral area dummies (north, center and south). Column 4 controls for 24 bilateral area dummies (Northeast, Northwest, Center, South, Islands). Standard errors are shown in parenthesis. The left parenthesis shows robust standard errors, while the right shows two-way clustered standard errors using region of origin and destination as groups.
